Endomannosidase processes oligosaccharides of alpha1-antitrypsin and its naturally occurring genetic variants in the Golgi apparatus.
Endomannosidase provides an alternate glucose-trimming pathway in the Golgi apparatus. However, it is unknown if the action of endomannosidase is dependent on the conformation of the substrate. We have investigated the processing by endomannosidase of the alpha1-antitrypsin oligosaccharides and its disease-causing misfolded Z and Hong Kong variants. Oligosaccharides of wild-type and misfolded alpha1-antitrypsin expressed in castanospermine-treated hepatocytes or glucosidase II-deficient Phar 2.7 cells were selectively processed by endomannosidase and subsequently converted to complex type oligosaccharides as indicated by Endo H resistance and PNGase F sensitivity. Overexpression of endomannosidase in castanospermine-treated hepatocytes resulted in processing of all oligosaccharides of wild-type and variants of alpha1-antitrypsin. Thus, endomannosidase does not discriminate the folding state of the substrate and provides a back-up mechanism for completion of N-glycosylation of endoplasmic reticulum-escaped glucosylated glycoproteins. For exported misfolded glycoproteins, this would provide a pathway for the formation of mature oligosaccharides important for their proper trafficking and correct functioning.